Background

!
Cilioretinal arteries stem from the posterior ciliary artery system and are found in roughly 32 % of all eyes [1] . In 18.7 % of the patients, a ciliary artery contributes to macular circulation [1] . In a large series of central artery occlusions, the conservation of some degree of macular function due to the existence of a cilioretinal artery could be observed in 26 % of cases [2] . The opposite phenomenon, an occlusion of a cilioretinal artery (CLRAO), represents only 5 % of all retinal arterial occlusions [3, 4] but may be associated with a significant loss of central vision [3] . The median age of 49 years [3] is lower than that of other groups of retinal vascular occlusion. CLRAOs in very young patients under the age of 25 years are rare and have been described in conjunction with a wide array of general conditions, including cocaine use [5] , increased intracranial pressure [6] , Sturge-Weber-associated glaucoma [7] , hypercoagulable states, and cardiac valvular diseases [4] . The concurrence of a CLRAO with a central retinal vein occlusion (CRVO) was first described in 1968 [8] . CLRAOs were assumed to be secondary to CRVO [9, 10] . The proposed mechanism is a resulting reduction of the pressure gradient in the cilioretinal artery [8, 9] . We report a CLRAO in a young man with very high retinal venous pressure (RVP). Whereas this patient had neither classical vascular risk factors nor identifiable sources of emboli, he had signs of Flammer Syndrome [11] [12] [13] . The vasospastic syndrome (later called primary vascular dysregulation syndrome and today Flammer syndrome) has already been reported to predispose to both CRVO and CLRAO [14] . The increase of RVP, which in extreme cases leads to the clinical picture of a CRVO, has been described as a consequence of a local dysregulation of the central retinal vein [15] . Here we describe a case with CLRAO in the presence of very high RVP and we hypothesize that Flammer syndrome caused both a local constriction of the cilioretinal artery and of the central retinal vein. The latter increased RVP and thereby contributed to the pathogenesis of CLRAO.
Case Presentation
!
A 17-year-old male patient of European and Afro-American descent reported to the emergency room with a 2-day history of a central scotoma in his left eye. The scotoma had appeared abruptly while watching television and had remained unchanged afterwards. Medical and family history were unremarkable except for one episode of atopic dermatitis 3 months previously and the presence of some signs and symptoms of a Flammer syndrome [11, 12] . The patient, a high school student, was on no medication and denied smoking, alcohol or drug use. Visual acuity was 1.0 sc in the right eye and finger count at 50 cm sc in the left eye. Intraocular pressure was 13 mmHg and 16 mmHg, respectively. On ophthalmologic examination, the anterior segment was bilaterally unremarkable. Ocular fundus was within normal limits in the right eye but in the left eye showed a conspicuous, sharply demarcated, horizontally oval, whitish-greyish discoloration at the posterior pole, reaching from close to the optic disc margin to slightly temporally of the fovea. The fovea had a "cherry-red-spot" appearance (l " Fig. 1 ). We suspected a CLRAO. No emboli could be identified. Ocular massage was performed, and the patient was admitted for further workup. His hematocrit was borderline at 0.52 but dropped to 0.44 following a single isovolemic hemodilution. Apart from an eosinophilia of 0.627 × 10 
Discussion
!
We described a CLRAO in a young patient. Whereas this patient had neither classical vascular risk factors, nor identifiable sources of emboli or inflammatory diseases (such as Behçet disease, systemic lupus erythematosus, antiphospholipid syndrome or giant cell arteritis), RVP was markedly increased and responded well to a therapy with a calcium channel blocker (CCB). These conditions are in agreement with the assumption that an underlying condition, namely Flammer syndrome, may have predisposed this patient to such an arterial occlusion. The vitamin D deficiency may have further contributed to the risk. Flammer syndrome [11] [12] [13] (previously called primary vascular dysregulation syndrome) refers to a predisposition to react differently to a number of stimuli, such as coldness or physical or emotional stress. The most prominent sign is the dysregulation of vessels. However, the syndrome encompasses a number of additional vascular and nonvascular signs and symptoms [11, 12] . The most common signs are cold extremities and low blood pressure. Subjects with Flammer syndrome often take longer to fall asleep. They also have a reduced feeling of thirst but normally drink enough, as they know they need to do so. These subjects are generally more sensitive. They have increased sensitivity to certain drugs, increased pain sensation, increased sense of smell, and increased sensitivity to high altitude. They often suffer from tinnitus. Under psychological stress, an increased heterogeneity of skin perfusion (reversible red and white skin blotches) is observed in some subjects. The syndrome occurs more often in females than males, in subjects who are slim more than those who are obese, and in Asians more than in Caucasians. In terms of ocular perfusion, Flammer syndrome is often associated with reduced autoregulation of OBF, increased RVP, stiffer retinal vessels, reduced neurovascular coupling, optic disc haemorrhages, and a correlation between OBF and finger blood flow. A potential treatment in Flammer syndrome are CCBs in low doses as they reduce the vasoconstrictive effect of ET-1, leading to vasodilation or relief from vasospasm. CCBs reduce RVP and improve the regulation of OBF. For more details, please refer to recent major reviews [11] [12] . Vasospastic syndrome (today called Flammer syndrome) has already been described as a risk factor for both retinal arterial and vein occlusions [12, 14] . CLRAO is often combined with CRVO, and the disturbed venous outflow may be one of the causes of CLRAO [9] [10] . Flammer syndrome is often associated with increased RVP [12] , and the increase of RVP and CRVO may be due to a dysregulation of the retinal vein [15] . 
Conclusion
!
The lack of classical risk factors for arterial occlusions and of identifiable sources of emboli and the presence of markedly increased RVP and disturbed regulation of retinal vessels in both eyes led us to the hypothesis that Flammer syndrome has predisposed this young patient to CLRAO, while vitamin D deficiency may have further increased the risk.
